Age-dependent propranolol clearance in perfused rat liver.
The effect of age on the hepatic clearance of propranolol was studied by perfusing the liver isolated from 3- to 104-week-old rats. Propranolol levels in the recirculating perfusate declined biexponentially with time in all age groups. When the liver isolated from 7-week-old rats was perfused with propranolol (1 microgram/ml, 100 ml), hepatic clearance of this drug by the perfused liver (CLperf) increased from 0.589 to 1.14 ml X min-1 X (g liver)-1 with the increase of the perfusion flow rate from 1.0 to 2.0 ml X min-1 X (g liver)-1, confirming evidence of "perfusion-limited" hepatic clearance for this drug. Furthermore, there was no initial concentration(dose)-dependence in CLperf up to 2.5 micrograms/ml (i.e. 250 micrograms/organ). The effect of age on CLperf was then investigated by perfusing the isolated liver with 1.0 micrograms/ml propranolol at 2.0 ml X min-1 X (g liver)-1. Elimination of this drug from the perfusion medium was relatively rapid in 5- to 7-week-old rats, yielding the highest CLperf in these relatively young rats [approximately 1.0 to 1.1 ml X min-1 X (g liver)-1]. In contrast, CLperf values in both immature and older rats were 0.5 ml X min-1 X (g liver)-1 or less. The in vitro intrinsic hepatic clearance estimated in 5- and 7-week-old rats was about ten times as high as that in 104-week-old rats.